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Numbness, Tingling, and
Sensory Loss
Michael J. Aminoff

PART 2

Normal somatic sensation reflects a continuous monitoring process,
little of which reaches consciousness under ordinary conditions.
By contrast, disordered sensation, particularly when experienced as
painful, is alarming and dominates the patient’s attention. Physicians
should be able to recognize abnormal sensations by how they are
described, know their type and likely site of origin, and understand
their implications. Pain is considered separately in Chap. 18.

Cardinal Manifestations and Presentation of Diseases

POSITIVE AND NEGATIVE SYMPTOMS
Abnormal sensory symptoms can be divided into two categories:
positive and negative. The prototypical positive symptom is tingling
(pins and needles); other positive sensory phenomena include itch and
altered sensations that are described as pricking, bandlike, lightninglike shooting feelings (lancinations), aching, knifelike, twisting, drawing, pulling, tightening, burning, searing, electrical, or raw feelings.
Such symptoms are often painful.
Positive phenomena usually result from trains of impulses generated at sites of lowered threshold or heightened excitability along a
peripheral or central sensory pathway. The nature and severity of the
abnormal sensation depend on the number, rate, timing, and distribution of ectopic impulses and the type and function of nervous tissue
in which they arise. Because positive phenomena represent excessive
activity in sensory pathways, they are not necessarily associated with a
sensory deficit (loss) on examination.
Negative phenomena represent loss of sensory function and are
characterized by diminished or absent feeling that often is experienced
as numbness and by abnormal findings on sensory examination. In
disorders affecting peripheral sensation, at least one-half the afferent
axons innervating a particular site are probably lost or functionless
before a sensory deficit can be demonstrated by clinical examination.
If the rate of loss is slow, however, lack of cutaneous feeling may be
unnoticed by the patient and difficult to demonstrate on examination,
even though few sensory fibers are functioning; if it is rapid, both
positive and negative phenomena are usually conspicuous. Subclinical
degrees of sensory dysfunction may be revealed by sensory nerve
conduction studies or somatosensory evoked potentials (Chap. 442e).
Whereas sensory symptoms may be either positive or negative, sensory signs on examination are always a measure of negative phenomena.
TERMINOLOGY
Paresthesias and dysesthesias are general terms used to denote positive
sensory symptoms. The term paresthesias typically refers to tingling or
pins-and-needles sensations but may include a wide variety of other
abnormal sensations, except pain; it sometimes implies that the abnormal sensations are perceived spontaneously. The more general term
dysesthesias denotes all types of abnormal sensations, including painful
ones, regardless of whether a stimulus is evident.
Another set of terms refers to sensory abnormalities found on
examination. Hypesthesia or hypoesthesia refers to a reduction of
cutaneous sensation to a specific type of testing such as pressure, light
touch, and warm or cold stimuli; anesthesia, to a complete absence
of skin sensation to the same stimuli plus pinprick; and hypalgesia
or analgesia, to reduced or absent pain perception (nociception).
Hyperesthesia means pain or increased sensitivity in response to touch.
Similarly, allodynia describes the situation in which a nonpainful
stimulus, once perceived, is experienced as painful, even excruciating. An example is elicitation of a painful sensation by application of
a vibrating tuning fork. Hyperalgesia denotes severe pain in response
to a mildly noxious stimulus, and hyperpathia, a broad term, encompasses all the phenomena described by hyperesthesia, allodynia, and
hyperalgesia. With hyperpathia, the threshold for a sensory stimulus is
increased and perception is delayed, but once felt, it is unduly painful.
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Disorders of deep sensation arising from muscle spindles, tendons,
and joints affect proprioception (position sense). Manifestations
include imbalance (particularly with eyes closed or in the dark), clumsiness of precision movements, and unsteadiness of gait, which are
referred to collectively as sensory ataxia. Other findings on examination usually, but not invariably, include reduced or absent joint position and vibratory sensibility and absent deep tendon reflexes in the
affected limbs. The Romberg sign is positive, which means that the
patient sways markedly or topples when asked to stand with feet close
together and eyes closed. In severe states of deafferentation involving
deep sensation, the patient cannot walk or stand unaided or even sit
unsupported. Continuous involuntary movements (pseudoathetosis)
of the outstretched hands and fingers occur, particularly with eyes
closed.
ANATOMY OF SENSATION
Cutaneous receptors are classified by the type of stimulus that optimally excites them. They consist of naked nerve endings (nociceptors,
which respond to tissue-damaging stimuli, and thermoreceptors,
which respond to noninjurious thermal stimuli) and encapsulated
terminals (several types of mechanoreceptor, activated by physical
deformation of the skin). Each type of receptor has its own set of sensitivities to specific stimuli, size and distinctness of receptive fields, and
adaptational qualities.
Afferent fibers in peripheral nerve trunks traverse the dorsal roots
and enter the dorsal horn of the spinal cord (Fig. 31-1). From there,
the polysynaptic projections of the smaller fibers (unmyelinated and
small myelinated), which subserve mainly nociception, itch, temperature sensibility, and touch, cross and ascend in the opposite anterior
and lateral columns of the spinal cord, through the brainstem, to the
ventral posterolateral (VPL) nucleus of the thalamus and ultimately
project to the postcentral gyrus of the parietal cortex (Chap. 18). This
is the spinothalamic pathway or anterolateral system. The larger fibers,
which subserve tactile and position sense and kinesthesia, project
rostrally in the posterior and posterolateral columns on the same side
of the spinal cord and make their first synapse in the gracile or cuneate nucleus of the lower medulla. Axons of second-order neurons
decussate and ascend in the medial lemniscus located medially in the
medulla and in the tegmentum of the pons and midbrain and synapse
in the VPL nucleus; third-order neurons project to parietal cortex as
well as to other cortical areas. This large-fiber system is referred to as
the posterior column–medial lemniscal pathway (lemniscal, for short).
Although the fiber types and functions that make up the spinothalamic
and lemniscal systems are relatively well known, many other fibers,
particularly those associated with touch, pressure, and position sense,
ascend in a diffusely distributed pattern both ipsilaterally and contralaterally in the anterolateral quadrants of the spinal cord. This explains
why a complete lesion of the posterior columns of the spinal cord may
be associated with little sensory deficit on examination.
Nerve conduction studies and nerve biopsy are important means of
investigating the peripheral nervous system, but they do not evaluate
the function or structure of cutaneous receptors and free nerve endings or of unmyelinated or thinly myelinated nerve fibers in the nerve
trunks. Skin biopsy can be used to evaluate these structures in the
dermis and epidermis.
CLINICAL EXAMINATION OF SENSATION
The main components of the sensory examination are tests of primary
sensation (pain, touch, vibration, joint position, and thermal sensation) (Table 31-1). The examiner must depend on patient responses,
and this complicates interpretation. Further, examination may be
limited in some patients. In a stuporous patient, for example, sensory
examination is reduced to observing the briskness of withdrawal in
response to a pinch or another noxious stimulus. Comparison of
responses on the two sides of the body is essential. In an alert but
uncooperative patient, it may not be possible to examine cutaneous
sensation, but some idea of proprioceptive function may be gained by
noting the patient’s best performance of movements requiring balance
and precision.
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